The following problems are discussed in the review:
INTRODUCTION
At the present the problem of reactor pressure vessels (RPV) lifetime management is an urgent one, as the actual dose load of several pressure vessels of VVER, PWR and BWR type is approaching or already corresponds to the design lifetime. Due to this, the strategy of lifetime extension is developing and validating at the moment in different countries.
What does it mean -"the lifetime extension from the point of view of RPV material properties changing?" It means a considerable increase in fluence accumulated during operation of RPV materials, as compared to the fluence that was considered safe at the design stage.
In the field of validation of RPVs lifetime extension it is possible to underline several directions:
Modification of calculation schemes for validation of the RPVs safe operation. It is to validate less conservative calculations, as compared to those, which were used in the design stage, i.e., actually to decrease the allowed value of Т КА .
Using of fracture toughness test data for the validation of safe operation. In particular the surveillance data. In this case it is assumed that the path to using of fracture toughness test data makes possible obtaining the characteristics used in calculations. It is assumed also that this will allow partially less conservatism of the evaluations based on Charpy specimen tests. It should be noted that the estimations, based on the Charpy tests are more conservative, as they are based on evaluation of the temperature, which corresponds to the of ductile-brittle transition temperature interval. The estimations based on the fracture toughness tests data determine the temperature in brittle zone. As a rule Т 0 Т К .
Validation of new, less conservative (as compared to the design stage) methods of initial state evaluation (the "starting point" (Т К0 ) for evaluation of the change in properties).
The detailed study of radiation embrittlement micro-mechanisms to develop more reliable radiation embrittlement models for evaluation of the residual RPV lifetime. In some cases it helps to decrease the conservatism of the estimations made in the design stage.
The ways listed approximately are given with increase of their values. The main advantage of these ways is the fact that they are not too capital-intensive. Each of the listed above ways has welldefined niche of use.
Further it should be given some banal truths: the changes in the fine structure of metal occur during the operation; it results in a significant change of the properties; there is degradation of the material properties during operation. The materials of reactor pressure vessels change their state to more brittle. the more fluence the more brittle state.
None of abovementioned ways allows of the properties mitigation. It is possible to change of the damaging dose accumulation rate, for example installation of dummies, it was not mentioned above. The listed above ways of RPV lifetime management are only to recalculate and re-estimate the existing
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5 Annealing of reactor pressure vessel is one of the most unpopular methods of RPV lifetime management. It is unpopular, apparently, because it is the most expensive method of RPV lifetime management. Though, possibly, in the long-term plan, annealing can be the most effective, because annealing recovers the properties and doubles the possible lifetime, because after the annealing the rate of embrittlement is lower than before it.
In the report "Post-irradiation Annealing and Re-irradiation review. Part 1" Amsterdam, 26-28, November 2008, based on 50 publications, it was briefly considered a series of problems concerning annealing procedure of RPVs:
The study of the mechanical properties recovery due to annealing;
The development of annealing regime; 
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STUDIES OF ACTUAL STATE OF REACTOR PRESSURE VESSEL MATERIALS USING TREPANS CUT OUT FROM DECOMMISSION VVER-440 RPVS
A number of papers were published last years by Forschungszentrum Dresden-Rossendorf 1-4 concerning studies of trepans cut out from the reactor pressure vessels of VVER-440 Graifsvald NPP (Germany). In the ninetieth several papers with the results of studies done in VTT on the templets cut out of Unit №1 and 2 of Graifsvald NPP 5, 6 during annealing of these pressure vessels.
The Units №1 and № 2 were in operation 13 and 14 fuel campaigns, respectively. Both units had the core with high leakage. The pressure vessels were without cladding. 
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The studies of the trepan from the weld of Graifsvald-1 confirmed the gradient of phosphorus through the thickness of the weld. It should be noted that phosphorus content can grow towards inner surface of the pressure vessel wall. This fact should be considered at the metal state assessment for VVER-440 reactor pressure vessels with high phosphorus content.
It is possible to evaluate the transition temperature shift before annealing using the data on phosphorus and copper content, the value of fluence according to 1-6 and reference dependence for VVER-440. There is scattering in the data presented in Figure 9 . However, this scattering can be explained easily taking into account the fact that the results were obtained in different laboratories with using of standard and sub-size Charpy specimens irradiated in surveillance channels and in research reactors.
The confirmation of decrease of embrittlement rates under re-irradiation as compared to primary irradiation is one of the main results in this work. Figure 19 show that it is required more time for the annealed structure stabilization than for complete recovery of strength properties.
It is shown that for comparison of the effectiveness for different temperature intervals of annealing it is necessary to determine the minimum necessary annealing duration to obtain the required result in the temperature interval being under consideration. The data presented in Figure 23 show that after 2 hour annealing there is partial dissolving of precipitates (density and size weren't evaluated). The precipitates after 24 hour annealing were not observed.
However, it doesn't mean the complete dissolution of precipitates. This result can indicate considerable decrease in their density. 9. It is shown that for comparison of the effectiveness for different temperature intervals of annealing it is necessary to determine the minimum necessary annealing duration to obtain the required result in the temperature interval being under consideration.
CONCLUSIONS
10. The studies of VVER-1000 material structure evolution under irradiation have shown that there is formation of high density phosphorous segregations on grain boundaries. The values of the precipitates density obtained by TEM and APT methods coincide. The higher fluence for one and the same material, the higher density of precipitates. The higher nickel content, the higher precipitates density at the same irradiation dose.
11. After 2 hour annealing there is partial dissolving of precipitates (density and size weren't evaluated 
